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TRANSLATION BETWEEN TELEPHONE
DEVICE AND NETWORK CLIENT

BACKGROUND

In systems that use communications servers to allow tele-
phone devices and network telephone clients to make tele-
phone calls through the communications servers, it can be
beneficial to pass control and audio signals between a tele-
phone network client and a telephone device. For example,
this can allow user input commands from the network tele-
phone client to control a call being made using a telephone
device (e.g., putting the call on hold, etc.) and vice versa.
Also, the passing of audio information may allow a call being
made on a network telephone client to be continued on a
telephone device and vice versa. This has been done using the
universal serial bus (USB) protocol, where control messages
have been passed in human interface device (HID) reports and
audio information has been passed as USB audio information.

SUMMARY

The tools and techniques described herein relate to trans-
lation between telephone devices and network clients using
different protocols. For example, this can include translating
control messages between one protocol used by a telephone
network client and a second protocol used by a telephone
device. Audio information may also be translated between
protocols and passed between the telephone network client
and the telephone device. This can allow for association and/
or synchronization of telephone call control messages and/or
audio signals between the telephone network client and the
telephone device during telephone calls, even if the client and
device are not using the same protocols as each other for
exchanging audio signals and control messages.

In one example, the tools and techniques can include inter-
cepting call control messages and audio signals between a
telephone device and a computer network telephone client on
a computing device. For control messages that are from the
computer network telephone client, the control messages can
be translated from a first control protocol to a second control
protocol and forwarded to the telephone device. For control
messages that are from the telephone device, the control
messages can be translated from the second control protocol
to the first control protocol and forwarded to the computer
network telephone client. Similarly, for audio signals that are
from the computer network telephone client, the audio signals
can be translated from a first audio protocol to a second audio
protocol and forwarded to the telephone device. For audio
signals that are from the telephone device, the audio signals
can be translated from the second audio protocol to the first
audio protocol and forwarded to the computer network tele-
phone client.

This Summary is provided to introduce a selection of con-
cepts in a simplified form. The concepts are further described
below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used to limit
the scope of the claimed subject matter. Similarly, the inven-
tion is not limited to implementations that address the par-
ticular techniques, tools, environments, disadvantages, or
advantages discussed in the Background, the Detailed
Description, or the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a suitable computing environ-
ment in which one or more of the described embodiments
may be implemented.
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2

FIG. 2 is a block diagram of a telephone device and net-
work client translation environment.

FIG. 3 is a block diagram of the environment of FIG. 2
illustrating use with a telephone device using a different pro-
tocol from the telephone network client.

FIG. 4 is a flowchart of a technique for translation between
telephone devices and network clients.

FIG. 5 is a flowchart of another technique for translation
between telephone devices and network clients.

FIG. 6 is a flowchart of yet another technique for transla-
tion between telephone devices and network clients.

DETAILED DESCRIPTION

Embodiments described herein are directed to techniques
and tools for improved passing of information between a
telephone network client and a telephone device. Such
improvements may result from the use of various techniques
and tools separately or in combination.

Such techniques and tools may include utilizing a translat-
ing component to intercept and translate information traffic
between a telephone network client and a telephone device
(e.g., an Internet protocol phone). For example, the translat-
ing component may be a driver such as a user mode driver
framework (UMDF) driver on a client computing device
(e.g., adesktop computer, laptop computer, slate device, etc.).
In one implementation, the telephone network client may be
configured to send and receive control messages and audio
signals using the USB protocol (which may be considered to
include a protocol for control messages as HID reports and
another protocol for audio messages as USB audio). The
translating component can intercept the USB traffic from the
telephone network client. The translating component can
send the intercepted traffic over the transport of choice (using
a second protocol) to the telephone device. Similarly traffic
sent by the telephone device using the transport of choice can
be received by the translating component. The translating
component can send that traffic as USB traffic to the tele-
phone network client. The translating component can allow
for additional plugins to be added to the translating compo-
nent to support additional transport protocols for telephone
devices that use such protocols.

Accordingly, one or more benefits may be provided. For
example, the translating component may provide extensibil-
ity hooks that can allow association and synchronization with
telephone devices using different protocols. This may be done
without the telephone network client needing to be revised to
support the additional protocols.

The subject matter defined in the appended claims is not
necessarily limited to the benefits described herein. A particu-
lar implementation of the invention may provide all, some, or
none of the benefits described herein. Although operations for
the various techniques are described herein in a particular,
sequential order for the sake of presentation, it should be
understood that this manner of description encompasses rear-
rangements in the order of operations, unless a particular
ordering is required. For example, operations described
sequentially may in some cases be rearranged or performed
concurrently. Moreover, for the sake of simplicity, flowcharts
may not show the various ways in which particular techniques
can be used in conjunction with other techniques.

Techniques described herein may be used with one or more
of'the systems described herein and/or with one or more other
systems. For example, the various procedures described
herein may be implemented with hardware or software, or a
combination of both. For example, dedicated hardware
implementations, such as application specific integrated cir-
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cuits, programmable logic arrays and other hardware devices,
can be constructed to implement at least a portion of one or
more of the techniques described herein. Applications that
may include the apparatus and systems of various embodi-
ments can broadly include a variety of electronic and com-
puter systems. Techniques may be implemented using two or
more specific interconnected hardware modules or devices
with related control and data signals that can be communi-
cated between and through the modules, or as portions of an
application-specific integrated circuit. Additionally, the tech-
niques described herein may be implemented by software
programs executable by a computer system. As an example,
implementations can include distributed processing, compo-
nent/object distributed processing, and parallel processing.
Moreover, virtual computer system processing can be con-
structed to implement one or more of the techniques or func-
tionality, as described herein.

1. Exemplary Computing Environment

FIG. 1 illustrates a generalized example of a suitable com-
puting environment (100) in which one or more of the
described embodiments may be implemented. For example,
one or more such computing environments can be used as a
telephone device, a communications server, and/or a comput-
ing device hosting a telephone network client. Generally,
various different general purpose or special purpose comput-
ing system configurations can be used. Examples of well-
known computing system configurations that may be suitable
for use with the tools and techniques described herein
include, but are not limited to, server farms and server clus-
ters, personal computers, server computers, hand-held or lap-
top devices, slate devices, multiprocessor systems, micropro-
cessor-based systems, programmable consumer electronics,
network PCs, minicomputers, mainframe computers, distrib-
uted computing environments that include any of the above
systems or devices, and the like.

The computing environment (100) is not intended to sug-
gest any limitation as to scope of use or functionality of the
invention, as the present invention may be implemented in
diverse general-purpose or special-purpose computing envi-
ronments.

With reference to FIG. 1, the computing environment (100)
includes at least one processing unit or processor (110) and
memory (120). In FIG. 1, this most basic configuration (130)
is included within a dashed line. The processing unit (110)
executes computer-executable instructions and may be a real
or a virtual processor. In a multi-processing system, multiple
processing units execute computer-executable instructions to
increase processing power. The memory (120) may be vola-
tile memory (e.g., registers, cache, RAM), non-volatile
memory (e.g., ROM, EEPROM, flash memory), or some
combination of the two. The memory (120) stores software
(180) implementing one or more aspects of translation
between telephone devices and network clients using differ-
ent protocols.

Although the various blocks of FIG. 1 are shown with lines
for the sake of clarity, in reality, delineating various compo-
nents is not so clear and, metaphorically, the lines of FIG. 1
and the other figures discussed below would more accurately
be grey and blurred. For example, one may consider a pre-
sentation component such as a display device to be an 1/0
component. Also, processors have memory. The inventors
hereof recognize that such is the nature of the art and reiterate
that the diagram of FIG. 1 is merely illustrative of an exem-
plary computing device that can be used in connection with
one or more embodiments of the present invention. Distinc-
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4

tion is not made between such categories as “workstation,”
“server,” “laptop,” “handheld device,” etc., as all are contem-
plated within the scope of FIG. 1 and reference to “computer,”
“computing environment,” or “computing device.”

A computing environment (100) may have additional fea-
tures. In FIG. 1, the computing environment (100) includes
storage (140), one or more input devices (150), one or more
output devices (160), and one or more communication con-
nections (170). An interconnection mechanism (not shown)
such as a bus, controller, or network interconnects the com-
ponents of the computing environment (100). Typically, oper-
ating system software (not shown) provides an operating
environment for other software executing in the computing
environment (100), and coordinates activities of the compo-
nents of the computing environment (100).

The storage (140) may be removable or non-removable,
and may include computer-readable storage media such as
magnetic disks, magnetic tapes or cassettes, CD-ROMs, CD-
RWs, DVDs, or any other medium which can be used to store
information and which can be accessed within the computing
environment (100). The storage (140) stores instructions for
the software (180).

The input device(s) (150) may be a touch input device such
as a keyboard, mouse, pen, or trackball; a voice input device;
a scanning device; a network adapter; a CD/DVD reader; or
another device that provides input to the computing environ-
ment (100). The output device(s) (160) may be a display,
printer, speaker, CD/DVD-writer, network adapter, or another
device that provides output from the computing environment
(100).

The communication connection(s) (170) enable communi-
cation over a communication medium to another computing
entity. Thus, the computing environment (100) may operate
in a networked environment using logical connections to one
or more remote computing devices, such as a personal com-
puter, a server, a router, a network PC, a peer device or another
common network node. The communication medium con-
veys information such as data or computer-executable
instructions or requests in a modulated data signal. A modu-
lated data signal is a signal that has one or more of its char-
acteristics set or changed in such a manner as to encode
information in the signal. By way of example, and not limi-
tation, communication media include wired or wireless tech-
niques implemented with an electrical, optical, RF, infrared,
acoustic, or other carrier.

The tools and techniques can be described in the general
context of computer-readable media, which may be storage
media or communication media. Computer-readable storage
media are any available storage media that can be accessed
within a computing environment, but the term computer-
readable storage media does not refer to propagated signals
per se. By way of example, and not limitation, with the com-
puting environment (100), computer-readable storage media
include memory (120), storage (140), and combinations of
the above.

The tools and techniques can be described in the general
context of computer-executable instructions, such as those
included in program modules, being executed in a computing
environment on a target real or virtual processor. Generally,
program modules include routines, programs, libraries,
objects, classes, components, data structures, etc. that per-
form particular tasks or implement particular abstract data
types. The functionality of the program modules may be
combined or split between program modules as desired in
various embodiments. Computer-executable instructions for
program modules may be executed within a local or distrib-
uted computing environment. In a distributed computing
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environment, program modules may be located in both local
and remote computer storage media.

For the sake of presentation, the detailed description uses
terms like “determine,” “choose,” “adjust,” and “operate” to
describe computer operations in a computing environment.
These and other similar terms are high-level abstractions for
operations performed by a computer, and should not be con-
fused with acts performed by a human being, unless perfor-
mance of an act by a human being (such as a “user”) is
explicitly noted. The actual computer operations correspond-
ing to these terms vary depending on the implementation.

29 <

II. Telephone Device and Network Client Translation
System and Environment

FIG. 2 is a block diagram of a telephone device and net-
work client translation environment (200) in conjunction with
which one or more of the described embodiments may be
implemented. The environment (200) can include a commu-
nications server (210), such as a server for making telephone
calls (e.g., audio-only calls, video calls, audio calls with
interactive screen features, etc.). A computing device (220)
can host a telephone network client (230), which can interact
with the communications server (210) to make telephone
calls through the communications server. For example, the
computing device (220) may be remote from the communi-
cations server (210), and may be connected to the communi-
cations server (210) through a computer network, such as a
global computer network. The telephone network client (230)
can include components such as a user interface component
(232) for executing user interface features (e.g., receiving
user input and presenting output to a user); an application
player (234) for executing application features for making
and managing communications such as telephone calls, and a
media device manager (236) for managing devices that can be
used with the telephone network client (230).

A. Call Association and Synchronization Using a
First Protocol

Calls made by the telephone network client (230) can be
made through the communications server (210) using one or
more protocols, such as a protocol for voice over Internet
Protocol. The computing device (220) can also include a first
protocol control class driver (240) and a first protocol audio
driver (242), which can facilitate communication of control
messages and audio signals between the telephone network
client (230) and a first protocol telephone device (250) (i.e., a
telephone device that is capable of interacting using the first
protocol.). As an example, the first control protocol may be a
universal serial bus (USB) protocol, an Ethernet protocol, or
some other protocol.

In one implementation, the first protocol telephone device
(250) can include a control message module (252), which can
interact with the first protocol control class driver (240) to
send/receive control messages (256) between the first proto-
col telephone device (250) and the telephone network client
(230). Specifically, the first protocol class driver (240) can act
as an intermediary to pass control messages (256) between
the application player (234) of the telephone network client
(230) and the control message module (252) of the first pro-
tocol telephone device (250).

The first protocol telephone device (250) can also include
an audio module (254) that can send and receive audio sig-
nals. The first protocol audio driver (242) can act as an inter-
mediary to pass audio signals (258) between the audio mod-
ule (254) of the first protocol telephone device (250) and the
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6

media device manager (236) of the telephone network client
(230) using a first audio protocol.

As is indicated by the line between the first protocol tele-
phone device (250) and the communications server (210) in
FIG. 2, the first protocol telephone device (250) can commu-
nicate with the communications server (210). Accordingly,
the first protocol telephone device (250) can make telephone
calls through the communications server (210) independent
of the computing device (220). Likewise, the telephone net-
work client (230) on the computing device (220) can make
telephone calls through the communications server (210)
independent of the computing device (220). However, as
discussed above, the first protocol telephone device (250) and
the telephone network client (230) can exchange control mes-
sages (256) and audio signals (258) to associate the first
protocol telephone device (250) with the telephone network
client (230), and to allow calls on each to be controlled by the
other.

For example, a call can be made using the telephone net-
work client (230), and the first protocol telephone device
(250) may be used by a user talking on the telephone device
(250). The user in such a situation may be able to use the
computing device (220) and/or the first protocol telephone
device (250) to issue control messages (256) to control the
call. For example, a user could use the first protocol telephone
device (250) to put the call on hold, and this could be syn-
chronized with the telephone network client using a control
message (256). As another example, a user could use the
computing device (220) to transfer the call, and this could be
synchronized with the first protocol telephone device (250)
using a control message (256). Likewise, audio signals (258)
can be transmitted between the computing device (220) and
the first protocol telephone device (250) so that a user may use
either device for the microphone and/or speaker for a tele-
phone call, regardless of which device initially made the call.

B. Translation Between Telephone Device and
Network Client

Referring still to FIG. 2, the computing device (220) may
also include a translating component (260). The translating
component (260) can include a fake first protocol control
class device (262), a control translator (264), a fake first
protocol audio device (266), and an audio translator (268).
The translating component (260) may be a software and/or
hardware component. As can be seen in FIG. 2, the translating
component (260) is not being used because the first protocol
telephone device (250) is capable of communicating audio
and control information to/from the computing device (220)
using the first protocol.

Referring now to FIG. 3, a second protocol telephone
device (350) is used in the translation environment (200)
instead of the first protocol telephone device (250). The sec-
ond protocol telephone device (350) includes a control mes-
sage module (352) and an audio module (354) that are con-
figured to communicate using a second protocol that is
different from the first protocol used by the telephone net-
work client (230). In this configuration, the translating com-
ponent (260) can act as an intermediary between the tele-
phone network client (230) and the first protocol telephone
device (250) to exchange control and audio information.

Accordingly, if telephone call control information is
entered in the client computing device (220) while the tele-
phone network client (230) is associated with the second
protocol telephone device (350), the application player (234)
can send a control message (356) to the fake first protocol
control class device (262), with the control message (356)
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being formatted according to the first protocol. The fake first
protocol control class device (262) can interact with the appli-
cation player (234) in the same manner as the first protocol
control class driver (240), so that it appears to the application
player (234) that the application player (234) is interacting
with a telephone device using the first protocol. However, the
fake first protocol control class device (262) can forward
control messages (356) from the application player (234) to
the control translator (264). The control translator (264) can
translate control messages between the first protocol and the
second protocol. For example, the control translator (264)
may use a data structure that maps control messages in the
first protocol to control messages in the second protocol to
perform the translation of control messages. The translated
control messages (356) from the application player (234) can
be forwarded to the control message module (352) formatted
according to the second protocol.

Similarly, if control information is entered in the second
protocol telephone device (350), the control message module
(352) can send one or more control messages (356) formatted
according to the second protocol to the computing device
(220), where the messages (356) can be received at the control
translator (264). The control translator (264) can translate the
control messages (356) from the second protocol to the first
protocol, and forward the control messages (356) to the fake
first protocol control class device (262). The fake first proto-
col control class device (262) can forward the translated con-
trol messages (356) to the application player (234), as if the
control messages (356) had been sent from a device that uses
the first protocol.

Audio signals (358) can be translated and exchanged simi-
larly to the control messages (356). For example, if audio
information is received at the computing device (220) for a
telephone call for which the telephone network client (230)
and the second protocol telephone device (350) are associ-
ated, the media device manager (236) can send an audio
signal (358) to the fake first protocol audio device (266). The
fake first protocol audio device (266) can interact with the
media device manager (236) as if the media device manager
(236) were interacting with an audio device that uses the first
protocol. However, the fake first protocol audio device (266)
can forward the audio signal (358) to the audio translator
(268). The audio translator (268) can translate the audio sig-
nal (358) from the first protocol to the second protocol. For
example, such translation may be done using mappings and/
or other translating algorithms. For example, such translation
may involve decoding an audio signal (358) formatted
according to the first protocol, and re-encoding the audio
signal according to the second protocol.

Similar types of translation may be performed for translat-
ing the audio signals (358) from the second protocol to the
first protocol. For audio signals (358) received from the tele-
phone network client (230), the audio translator (268) can
forward the translated audio signals (358) to the second pro-
tocol telephone device (350), with the audio signals (358)
being formatted according to the second protocol.

If audio information is received at the second protocol
telephone device (350) on a telephone call for which the
second protocol telephone device (350) is associated with the
telephone network client (230), the audio module (354) can
send audio signals (358) to the computing device (220). The
audio signals (358) can be received at the audio translator
(268), where the audio signals (358) can be translated from
the second protocol to the first protocol and forwarded to the
fake first protocol audio device (266). The fake first protocol
audio device (266) can forward the translated audio signals
(358) from the second protocol telephone device (350) to the
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telephone network client (230), where the audio signals can
be received by the media device manager (236).

Control messages (356) and audio signals (358) can be sent
between the different components of the translation environ-
ment (200) in various ways. For example, control messages
(356) and audio signals (358) may be transmitted between
components in the computing device (220) using application
programming interface calls, function calls, etc. Control mes-
sages (356) and audio signals (358) may be transmitted
between the computing device (220) and the second protocol
telephone device (350) using wired (e.g., USB, Ethernet, etc.)
or wireless (e.g., Bluetooth, etc.) protocols or techniques.
Also, communications between the computing device (220),
the second protocol telephone device (350), and the commu-
nications server (210) may include communicating over one
or more computer networks. For example, the computing
device (220) and the second protocol telephone device (350)
may communicate with the communications server (210)
over a global computer network. The communications server
(210) may then communicate with other communications
devices, such as telephone devices, using one or more com-
munications networks, such as telephone networks, global
computer networks, etc. Additionally, the translating compo-
nent (260) may be located outside the computing device
(220), and may communicate with the computing device
(220) over one or more wired and/or wireless connections.

Additional fake devices and translators may be added to the
computing device (220) to support additional protocols.
Accordingly, the computing device (220) could be extended
to support association and exchange of control and audio
information with telephone devices using a third protocol, a
fourth protocol, etc. This may be done without modifying the
telephone network client (230).

III. Telephone Device and Network Client
Translation Techniques

Several techniques for translation between telephone
devices and network clients will now be discussed. Each of
these techniques can be performed in a computing environ-
ment. For example, each technique may be performed in a
computer system that includes at least one processor and
memory including instructions stored thereon that when
executed by at least one processor cause at least one processor
to perform the technique (memory stores instructions (e.g.,
object code), and when processor(s) execute(s) those instruc-
tions, processor(s) perform(s) the technique). Similarly, one
or more computer-readable storage media may have com-
puter-executable instructions embodied thereon that, when
executed by at least one processor, cause at least one proces-
sor to perform the technique.

Referring to FIG. 4, a technique for translation between
telephone devices and network clients will be described. The
technique can include intercepting (410) call control mes-
sages and audio signals between a telephone device and a
computer network telephone client on a computing device.
Thetelephone call control messages and the audio signals can
be for a telephone call. For one or more of the control mes-
sages that are from the computer network telephone client,
the technique can include translating from a first control
protocol to a second control protocol and forwarding to the
telephone device (420). For one or more of the control mes-
sages that are from the telephone device, the technique can
include translating from the second control protocol to the
first control protocol and forwarding to the computer network
telephone client (430). For one or more of the audio signals
that are from the computer network telephone client, the
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technique can include translating from a first audio protocol
to a second audio protocol and forwarding to the telephone
device (440). For one or more of the audio signals that are
from the telephone device, the technique can include trans-
lating from the second audio protocol to the first audio pro-
tocol and forwarding to the computer network telephone cli-
ent (450).

The technique may further include the computer network
telephone client making a call through a communications
server independent of the telephone device. Likewise, the
technique may further include the telephone device making a
call through a communications server independent of the
telephone network client.

Intercepting control messages may include, for control
messages from the computer network client, intercepting
control messages at a fake control device. Also, forwarding
control messages from the telephone device to the computer
network telephone client may include forwarding from the
fake control device to the computer network telephone client.
Intercepting audio signals may include, for audio signals
from the computer network client, intercepting the audio
signals at a fake audio device. Forwarding audio signals from
the telephone device to the computer network telephone cli-
ent can include forwarding from the fake audio device to the
computer network telephone client.

The first control protocol and the first audio protocol can
both be wired connection protocols, such as one or more
universal serial bus protocols. For example, the first control
protocol may be part of a universal serial bus protocol (e.g.,
the control messages may be formatted as HID reports
according to auniversal serial bus protocol), and likewise, the
first audio protocol may be part of a universal serial bus
protocol (e.g., the audio signals may be formatted as USB
audio signals). Accordingly, the wired connection protocols
may be a first set of one or more wired connection protocols
(e.g., aspects of a universal serial bus protocol), and the sec-
ond control protocol and the second audio protocol may both
be wired connection protocols that are different from the first
set of one or more wired connection protocols. For example,
the second control protocol and the second audio protocol
may both be protocols using Ethernet wired connections.
Alternatively, the second control protocol and the second
audio protocol may both be part of one or more wireless
connection protocols, such as protocols that are part of or
utilize a Bluetooth wireless connection protocol.

The technique may allow for extensibility to use telephone
devices that use other protocols. For this explanation, the
telephone device may be termed a first telephone device, and
the telephone call may be termed a first telephone call. The
technique may further include passing control messages
between the computer network telephone client and a second
telephone device for a second telephone call. The control
messages passed between the computer network telephone
client and the second telephone device can be formatted
according to the first control protocol at the computer network
telephone client and at the second telephone device. The
technique may also include passing audio signals between the
computer network telephone client and the second telephone
device for the second telephone call. The audio signals passed
between the computer network telephone client can be for-
matted according to the first control protocol at the computer
network telephone client and at the second telephone device.

Where the telephone device is a first telephone device, the
technique may further include intercepting control messages
and audio signals between the computer network telephone
client and a second telephone device for a second telephone
call. For one or more of the control messages that are from the
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computer network telephone client to the second telephone
device, the technique can further include translating from the
first control protocol to a third control protocol and forward-
ing to the second telephone device. For one or more of the
control messages that are from the second telephone device,
the technique can include translating from the third control
protocol to the first control protocol and forwarding to the
computer network telephone client. For one or more of the
audio signals that are from the computer network telephone
client to the second telephone device, the technique can
include translating from the first audio protocol to a third
audio protocol and forwarding to the second telephone
device. For one or more of the audio signals that are from the
second telephone device, the technique can include translat-
ing from the third audio protocol to the first audio protocol
and forwarding to the computer network telephone client.

Referring now to FIG. 5, another technique for translation
between telephone devices and network clients will be
described. The technique can include associating (510) a
computer network telephone client with a telephone device
for a telephone call. The computer network telephone client
can be configured to use a first protocol to exchange telephone
call control messages. The technique can further include
determining (520) whether the telephone device uses the first
protocol to exchange telephone call control messages.

If the telephone device uses the first protocol to exchange
telephone call control messages, then the technique can
include forwarding (530) telephone call control messages in
the first protocol from the computer network telephone client
to the telephone device and forwarding (540) telephone call
control messages in the first protocol from the telephone
device to the computer network telephone client.

If the telephone device does not use the first protocol to
exchange telephone call control messages, then it can be
determined (550) whether the telephone device uses a second
protocol for which translation is supported to exchange tele-
phone call control messages. If translation with the second
protocol is supported then the technique may include receiv-
ing (560) telephone call control messages from the computer
network telephone client at a fake control device. The control
messages from the computer network telephone client can be
formatted according to the first control protocol. If translation
with the second protocol is supported then the technique may
further include translating (565) the control messages from
the computer network telephone client from the first protocol
to the second protocol and forwarding (570) the translated
control messages from the computer network telephone client
to the telephone device. Additionally, if translation with the
second protocol is supported then the technique may further
include receiving (580) telephone call control messages from
the telephone device. The control messages from the tele-
phone device can be formatted according to the second pro-
tocol. Also, if translation with the second protocol is sup-
ported then the technique may further include translating
(585) the control messages from the telephone device from
the second protocol to the first protocol and forwarding (590)
the translated control messages from the telephone device to
the telephone network client. Forwarding (590) the translated
control messages from the telephone device can include for-
warding from the fake control device.

The first protocol can be a first control protocol, and the
second protocol can be a second control protocol. The com-
puter network telephone client can be configured to use a first
audio protocol to exchange telephone call audio signals.
Similarly to the techniques above for control messages and
protocols, the technique may include determining whether
the telephone device uses the first audio protocol to exchange
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telephone call audio signals. If the telephone device uses the
first audio protocol to exchange telephone call audio signals,
then the technique may include forwarding telephone call
audio signals from the computer network telephone client to
the telephone device in the first audio protocol and forward-
ing telephone call audio signals from the telephone device to
the computer network telephone client in the first audio pro-
tocol. If the telephone device uses a second audio protocol to
exchange telephone call audio signals, then the technique can
include determining whether translation with the second
audio protocol is supported.

If translation with the second audio protocol is supported,
then the technique may include performing acts during the
telephone call. The acts can include receiving telephone call
audio signals from the computer network telephone client at
a fake audio device. The audio signals from the computer
network telephone client can be formatted according to the
first audio protocol. The acts can also include translating the
audio signals from the computer network telephone client
from the first audio protocol to the second audio protocol used
by the telephone device to exchange telephone call audio
signals. Additionally, the acts can include forwarding the
translated audio signals from the computer network tele-
phone client to the telephone device. Moreover, the acts can
include receiving telephone call audio signals from the tele-
phone device. The audio signals from the telephone device
can be formatted according to the second audio protocol. The
acts can also include translating the audio signals from the
telephone device from the second audio protocol to the first
audio protocol and forwarding the translated audio signals
from the telephone device to the telephone network client.
Forwarding the translated audio signals from the telephone
device can include forwarding from the fake audio device.

In the technique of FIG. 5, the telephone call can be a first
telephone call, and the technique can further include making
a second telephone call through a communications server
with the telephone network client independent of the tele-
phone device, and making a third telephone call through the
communications server with the telephone device indepen-
dent of the telephone network client. Also, the control mes-
sages of the FIG. 5 technique may be human interface device
reports, and the first protocol can be a wired connection
protocol, such as a universal serial bus protocol. The second
protocol can be a wired connection protocol that is different
from the first protocol, or the second protocol may be a
wireless connection protocol.

Referring now to FIG. 6, yet another technique for trans-
lation between telephone devices and network clients will be
described. The technique can include intercepting (610) tele-
phone call control messages from a computer network tele-
phone client on a computing device. The control messages
from the computer network telephone client can be formatted
according to a first control protocol, and can be received at a
fake control device on the computing device. The control
messages can be translated (615) from the computer network
telephone client from the first control protocol to a second
control protocol. The translated control messages can be for-
warded (620) from the computer network telephone client to
a first telephone device. Control messages from the first tele-
phone device can be intercepted (625), where the control
messages from the first telephone device can be formatted
according to the second control protocol. The control mes-
sages from the first telephone device can be translated (630)
from the second control protocol to the first control protocol.
The translated control messages can be forwarded (635) from
the first telephone device to the telephone network client from
the fake control device. Audio signals from the computer
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network telephone client can be intercepted (650). The audio
signals from the computer network telephone client can be
formatted according to a first audio protocol and can be
received at a fake audio device on the computing device. The
audio signals from the computer network telephone client can
be translated (655) from the first audio protocol to the second
audio protocol and forwarded (660) to the first telephone
device. Audio signals from the first telephone device can be
intercepted (665). The audio signals from the first telephone
device can be formatted according to the second audio pro-
tocol. The audio signals from the first telephone device can be
translated (670) from the second audio protocol to the first
audio protocol, and the translated audio signals from the first
telephone device can be forwarded (675) from the fake audio
device to the telephone network client.
The technique of FIG. 6 can also include passing (680)
control messages between the computer network telephone
client and a second telephone device, which may be done
without translating the messages or signals. The control mes-
sages passed between the computer network telephone client
and the second telephone device can be formatted according
to the first control protocol at the computer network telephone
client and at the second telephone device. The technique of
FIG. 6 may also include passing (685) audio signals between
the computer network telephone client and the second tele-
phone device. The audio signals passed between the com-
puter network telephone client and the second telephone
device can be formatted according to the first audio protocol
at the computer network telephone client and at the second
telephone device.
Although the subject matter has been described in lan-
guage specific to structural features and/or methodological
acts, it is to be understood that the subject matter defined in
the appended claims is not necessarily limited to the specific
features or acts described above. Rather, the specific features
and acts described above are disclosed as example forms of
implementing the claims.
We claim:
1. A computer-implemented method, comprising:
intercepting, via a computer system, telephone call control
messages and audio signals between a first telephone
device and a computer network telephone client on a
computing device, the telephone call control messages
and the audio signals being for a first telephone call
being made through a communications server, the com-
puter network telephone client being configured to use a
first control protocol to exchange control messages and
a first audio protocol to exchange audio signals;

determining, via the computer system, that the first tele-
phone device uses a second control protocol to exchange
control messages and a second audio protocol to
exchange audio signals;

for one or more of the control messages that are from the

computer network telephone client, translating, via a
first translation component of the computer system,
from the first control protocol to the second control
protocol and forwarding to the first telephone device, the
one or more of the control messages that are translated
from the first control protocol to the second control
protocol being communicated from the computer net-
work telephone client to the first telephone device in a
route that does not include the communications server;
for one or more of the control messages that are from the
first telephone device, translating, via the first transla-
tion component of the computer system, from the second
control protocol to the first control protocol and for-
warding to the computer network telephone client, the
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one or more of the control messages that are translated
from the second control protocol to the first control
protocol being communicated from the first telephone
device to the computer network telephone client in a
route that does not include the communications server;

for one or more of the audio signals that are from the
computer network telephone client to the first telephone
device, translating, via the first translation component of
the computer system, from the first audio protocol to the
second audio protocol and forwarding to the first tele-
phone device, the one or more of the audio signals that
are translated from the first audio protocol to the second
audio protocol being communicated from the computer
network telephone client to the first telephone device in
aroute that does not include the communications server;

for one or more of the audio signals that are from the first
telephone device, translating, via the first translation
component of the computer system, from the second
audio protocol to the first audio protocol and forwarding
to the computer network telephone client, the one or
more of the audio signals that are translated from the
second audio protocol to the first audio protocol being
communicated from the first telephone device to the
computer network telephone client in a route that does
not include the communications server; and

extending the computer system to add a second translation

component prior to translating via the second translation
component, the extending being performed utilizing
existing extensibility hooks that were in the computer
system prior to the extending, the extending comprising
revising computer-executable instructions in the com-
puter system to support association and synchronization
of the telephone network client with telephone devices
using one or more different additional protocols that had
not previously been supported by the computer-execut-
able instructions, the extending being performed with-
out revising the telephone network client, wherein after
the extending, the computer-executable instructions
support association and synchronization of the tele-
phone network client with telephone devices using the
one or more different additional protocols in addition to
one or more different existing protocols, which had been
previously supported by the computer-executable
instructions prior to the extending and are still supported
by the computer-executable instructions after the
extending.

2. The method of claim 1, wherein the method further
comprises the computer network telephone client making a
call through the communications server independent of the
first telephone device.

3. The method of claim 2, wherein the method further
comprises the first telephone device making a call through the
communications server independent of the computer network
telephone client.

4. The method of claim 1, wherein intercepting control
messages comprises, for control messages from the computer
network telephone client, intercepting the control messages
at a fake control device, and wherein forwarding control
messages from the first telephone device to the computer
network telephone client comprises forwarding from the fake
control device to the computer network telephone client.

5. The method of claim 1, wherein intercepting audio sig-
nals comprises, for audio signals from the computer network
client, intercepting the audio signals at a fake audio device,
and wherein forwarding audio signals from the first telephone
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device to the computer network telephone client comprises
forwarding from the fake audio device to the computer net-
work telephone client.
6. The method of claim 1, wherein the first control protocol
and the first audio protocol are wired connection protocols.
7. The method of claim 6, wherein the first control protocol
and the first audio protocol comprise one or more universal
serial bus protocols.
8. The method of claim 6, wherein the wired connection
protocols are a first set of one or more wired connection
protocols, and wherein the second control protocol and the
second audio protocol are wired connection protocols that are
different from the first set of one or more wired connection
protocols.
9. The method of claim 6, wherein the second control
protocol and the second audio protocol are both part of one or
more wireless connection protocols.
10. The method of claim 1, further comprising:
determining, via the computer system, that a second tele-
phone device uses a third control protocol to exchange
control messages and a third audio protocol to exchange
audio signals, the third control protocol being different
from the second control protocol and the third audio
protocol being different from the second audio protocol;

intercepting, via the computer system, control messages
and audio signals between the computer network tele-
phone client and the second telephone device for a sec-
ond telephone call;
for one or more of the control messages that are from the
computer network telephone client to the second tele-
phone device, translating, via a second translation com-
ponent of the computer system, from the first control
protocol to the third control protocol and forwarding to
the second telephone device, the one or more of the
audio signals that are translated from the first control
protocol to the third control protocol being communi-
cated from the computer network telephone client to the
second telephone device;
for one or more of the control messages that are from the
second telephone device, translating, via the second
translation component of the computer system, from the
third control protocol to the first control protocol and
forwarding to the computer network telephone client,
the one or more of the control messages that are trans-
lated from the third control protocol to the first control
protocol being communicated from the second tele-
phone device to the computer network telephone client;

for one or more of the audio signals that are from the
computer network telephone client to the second tele-
phone device, translating, via the second translation
component of the computer system, from the first audio
protocol to the third audio protocol and forwarding to the
second telephone device, the one or more of the audio
signals that are translated from the first audio protocol to
the third audio protocol being communicated from the
computer network telephone client to the second tele-
phone device; and

for one or more of the audio signals that are from the

second telephone device, translating, via the second
translation component of the computer system, from the
third audio protocol to the first audio protocol and for-
warding to the computer network telephone client, the
one or more of the audio signals that are translated from
the third audio protocol to the first audio protocol being
communicated from the second telephone device to the
computer network telephone client.
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11. The method of claim 10, wherein the method further
comprises:

determining, via the computer system, that a third tele-

phone device uses the first control protocol to exchange
control messages and the first audio protocol to
exchange audio signals;

passing, via the computer system, call control messages

between the computer network telephone client and a
third telephone device for a third telephone call, the call
control messages passed between the computer network
telephone client and the third telephone device being
formatted according to the first control protocol at the
computer network telephone client and at the third tele-
phone device; and

passing, via the computer system, audio signals between

the computer network telephone client and the third
telephone device for the third telephone call, the audio
signals passed between the computer network telephone
client and the third telephone device being formatted
according to the first control protocol at the computer
network telephone client and at the third telephone
device.

12. The method of claim 10, wherein:

one or more of the audio signals that are translated from the

first control protocol to the third control protocol are
communicated from the computer network telephone
client to the second telephone device in a route that does
not include the communications server;,

one or more of the control messages that are translated

from the third control protocol to the first control proto-
col are communicated from the second telephone device
to the computer network telephone client in a route that
does not include the communications server;

one or more of the audio signals that are translated from the

first audio protocol to the third audio protocol are com-
municated from the computer network telephone client
to the second telephone device in a route that does not
include the communications server; and

one or more of the audio signals that are translated from the

third audio protocol to the first audio protocol are com-
municated from the second telephone device to the com-
puter network telephone client in a route that does not
include the communications server.

13. A computer system comprising at least one processor
and memory comprising computer-executable instructions
stored thereon that when executed by at least one processor
cause the at least one processor to perform acts comprising:

intercepting, via a computer system, telephone call control

messages between a first telephone device and a com-
puter network telephone client on a computing device,
the telephone call control messages being for a first
telephone call being made through a communications
server, the computer network telephone client being
configured to exchange control messages according to a
first control protocol;

determining, via the computer system, that the first tele-

phone device is configured to exchange control mes-
sages according to a second control protocol;

for one or more of the control messages that are from the

computer network telephone client, translating, via a
first translation component of the computer system,
from the first control protocol to the second control
protocol and forwarding to the first telephone device, the
one or more of the control messages that are translated
from the first control protocol to the second control
protocol being one or more messages communicated
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from the computer network telephone client to the first
telephone device in a route that does not include the
communications server;

for one or more of the control messages that are from the

first telephone device, translating, via the first transla-
tion component, from the second control protocol to the
first control protocol and forwarding to the computer
network telephone client, the one or more of the control
messages that are translated from the second control
protocol to the first control protocol being communi-
cated from the first telephone device to the computer
network telephone client in a route that does not include
the communications server;

intercepting, via the computer system, control messages

and audio signals between the computer network tele-
phone client and a second telephone device for a second
telephone call;

determining, via the computer system, that the second tele-

phone device is configured to exchange control mes-
sages according to a third control protocol;

for one or more of the control messages that are from the

computer network telephone client, translating, via a
second translation component of the computer system,
from the first control protocol to the third control proto-
col and forwarding to the second telephone device, the
one or more of the control messages that are translated
from the first control protocol to the third control proto-
col being one or more messages communicated from the
computer network telephone client to the second tele-
phone device in a route that does not include the com-
munications server;,

for one or more of the control messages that are from the

second telephone device, translating, via the second
translation component, from the third control protocol to
the first control protocol and forwarding to the computer
network telephone client, the one or more of the control
messages that are translated from the third control pro-
tocol to the first control protocol being communicated
from the second telephone device to the computer net-
work telephone client in a route that does not include the
communications server; and

extending the computer-executable instructions to add the

second translation component prior to translating via the
second translation component, the extending being per-
formed utilizing existing extensibility hooks that were in
the computer-executable instructions prior to the
extending, the extending comprising revising the com-
puter-executable instructions to support association and
synchronization of the telephone network client with
telephone devices using one or more different additional
protocols that had not previously been supported by the
computer-executable instructions, the extending being
performed without revising the telephone network cli-
ent, wherein after the extending, the computer-execut-
able instructions support association and synchroniza-
tion of the telephone network client with telephone
devices using the one or more different additional pro-
tocols in addition to one or more different existing pro-
tocols, which had been previously supported by the
computer-executable instructions prior to the extending
and are still supported by the computer-executable
instructions after the extending.

14. The computer system of claim 13, wherein the com-
puter system comprises the computer network telephone cli-
ent and the first telephone device and wherein the acts further
comprise:



US 9,065,814 B2

17

making a third telephone call through the communications
server with the computer network telephone client inde-
pendent of the first telephone device; and

making a fourth telephone call through the communica-

tions server with the first telephone device independent
of the computer network telephone client.

15. The computer system of claim 13, wherein the control
messages comprise human interface device reports.

16. The computer system of claim 13, wherein the first
control protocol is a wired connection protocol.

17. The computer system of claim 13, wherein the first
control protocol is a universal serial bus protocol.

18. The computer system of claim 13, wherein the first
control protocol is a first wired connection protocol and the
second control protocol is a second wired connection proto-
col that is different from the first wired connection protocol.

19. The computer system of claim 13, wherein the first
control protocol is a wired connection protocol and the sec-
ond control protocol is a wireless connection protocol.

20. One or more computer-readable storage media having
computer-executable instructions embodied thereon that,
when executed by atleast one processor, cause the at least one
processor to perform acts comprising:

intercepting, via a computer system, telephone call control

messages between a first telephone device and a com-
puter network telephone client on a computing device,
the telephone call control messages being for a first
telephone call being made through a communications
server, the computer network telephone client being
configured to exchange control messages according to a
first control protocol;

determining, via the computer system, that the first tele-

phone device is configured to exchange control mes-
sages according to a second control protocol;

for one or more of the control messages that are from the

computer network telephone client, translating, via a
first translation component of the computer system,
from the first control protocol to the second control
protocol and forwarding to the first telephone device, the
one or more of the control messages that are translated
from the first control protocol to the second control
protocol being one or more messages communicated
from the computer network telephone client to the first
telephone device in a route that does not include the
communications server;

for one or more of the control messages that are from the

first telephone device, translating, via the first transla-
tion component, from the second control protocol to the
first control protocol and forwarding to the computer
network telephone client, the one or more of the control
messages that are translated from the second control
protocol to the first control protocol being one or more
messages communicated from the first telephone device
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to the computer network telephone client in a route that
does not include the communications server;,

intercepting, via the computer system, control messages
and audio signals between the computer network tele-
phone client and a second telephone device for a second
telephone call;

determining, via the computer system, that the second tele-
phone device is configured to exchange control mes-
sages according to a third control protocol, the third
control protocol being different from the second control
protocol;

for one or more of the control messages that are from the
computer network telephone client to the second tele-
phone device, translating, via a second translation com-
ponent of the computer system, from the first control
protocol to the third control protocol and forwarding to
the second telephone device, the one or more control
messages that are translated from the first control pro-
tocol to the third control protocol being one or more
messages communicated from the computer network
telephone client to the second telephone device in aroute
that does not include the communications server;

for one or more of the control messages that are from the
second telephone device, translating, via the second
translation component, from the third control protocol to
the first control protocol and forwarding to the computer
network telephone client, the one or more control mes-
sages that are translated from the third control protocol
to the first control protocol being one or more messages
communicated from the second telephone device to the
computer network telephone client in a route that does
not include the communications server; and

extending the computer-executable instructions to add the
second translation component prior to translating via the
second translation component, the extending being per-
formed utilizing existing extensibility hooks that were in
the computer-executable instructions prior to the
extending, the extending comprising revising the com-
puter-executable instructions to support association and
synchronization of the telephone network client with
telephone devices using one or more different additional
protocols that had not previously been supported by the
computer-executable instructions, the extending being
performed without revising the telephone network cli-
ent, wherein after the extending, the computer-execut-
able instructions support association and synchroniza-
tion of the telephone network client with telephone
devices using the one or more different additional pro-
tocols in addition to one or more different existing pro-
tocols, which had been previously supported by the
computer-executable instructions prior to the extending
and are still supported by the computer-executable
instructions after the extending.
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